‘?@@M%/\J/ FILE

Helical Foundations....
Something brilliant
under the Sun

This is the outboard pile at location #86. Note the sawn brace and the partial pile cap
support.
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A Proposed Repair at the Pelican Boardwalk
Table of Contents

Summary: Drawings and estimated costs are given for proposed urgent repairs at the
Pelican boardwalk. The estimate to complete the piling and piling cap repairs using
helical piers is estimated at $276,000 based upon the contractor working continuously
from above the water. The other supporting urgent work is estimated at $42,000. The
work costs include tying back the boardwalk laterally as required.

All costs are with imported labor. If local labor is used and the boardwalk is replaced
with identical materials on force account, the costs could be from much higher
(perhaps twice) to something comparable. This is because of the difficulty of the work
required in the tidal zone. It is suggested thai the City of Pelican propose their own
budget for labor and materials to complete the Table 4 repairs based on their own
estimates of productivity.
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Figure 1: Wooden Brace Replacement

Figure 2: Piling and Piling Cap Repair

Figure 3: Tieback Installation



A Proposed Repair at the Pelican Boardwalk
Table of Contents

Summary: Drawings and estimated costs are given for proposed urgent repairs at the
Pelican boardwalk. The estimate to complete the required repairs is from $323,000 to
$535,000 depending on how the work is performed and whether local labor is used or
not. The basic choice is whether replacement in kind or another type of repair is used,
A well managed force account program can compete with an all contractor work repair
utilizing local hire at about $325,000 each.

1.0 Purpose

2.0 References

3.0 General Situation

4,0 Repairs per Table 4

5.0 Mobilization and De-mobilization

6.0 Complete Materials Listing

7.0 All Laber and Equipment Needed

8.0 All Work in the Waters of the US

9.0 Disposal Requirements of Removed Materials
10.0 Recommended Phased Implementation of Repairs
11.0 Construction Inspection Requirements and Costs
12.0 Testing and Certifications

13.0 Cost Summaries

Appendix I Cost Calculations

Appendix H Table 4

Appendix I Pier Calculations

Appendix IV Beam Calculations

Figure 1: Piling and Piling Cap Repair (Helical Pier Work)

Figure 2: Tieback Installation (Helical Pier Work)

Figure 3: Brace Replacement (Replace in Kind and Other Helical Pier
Work, Common Work)

Figure 4: Piling/Pile Cap (Replace in Kind)

Figure 5: Materials and Equipment List

Figure 6: Cost Summary
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Pt 3 x 12 decking

v\ pt 3 x 12 joists

/

Z

New 12 x 12 p.t. blocking frim brace,
\ as required
A A el ]

7

drift pins)

existing A

1/2" dia x 18"
long

Existing 12 x 12 pife
cap creosoted

45° +/-

P x8pr

Existing 12 in diameter
piling (set or driven)
creosoted

Almita DL-C
Duralift Bracket
{ Two/piling repair, B
EL four/pile cap repoir)§

maximum shown

. &A varies,
Ay

8 ft

'Y
r

(handrails not shown for clarity)

jected W

FRONT SECTIONAL ELEVATION VIEW — SIDEELEVATION

icuft ground containing boulders, organics or other contam

Almita 3-1/2 wmaﬁb pive

- pier, 10 x%%%h% lead
u (Typical of wEa\mmw\.@ repair)

.,a.m.m%mﬁ? L

¥

e

W

ement grouf, Perfect

NOTES

(1) Two 3-1/2 inch OD pipe piers with 10" x 12" helix lead sections required per piling.

Maximum shaft torque or Emit of 8500 f1-1b power head. Product shown is of Almita
manufacture but other equivalent products are satisfactory if bracket is aligned veriically,

(2) If rock is present so the pier cannof penetrate the ground, break out an 18 in diemeter

x 2 ft deep hole and set the pier shaft in concrete. Make a “hot” mix to set up between fides.
(3} If upper portion of existing piling is so rotten or otherwise deteriorated that existing brace
is of he use set new 3" x 8% p.Y. brace to pile cap. If base of piling is foo deteriorated te accepr
wooden brace, sef Heback per Figure 2, Almita fension clamps are tied to pier. For purposes of
estimating costs and quantities assume worst case. If pile cop is also deteriorated, attach to new
blocking. Attachment is by nailed cleats to new blocking {(not shown). .

(4) Lag lifting brackels into blocking with (2} 3/4" x 8 " lag screws from bottorm of bracket plate.
(5) Pipe piers and brackets to be hot dip galvenized per ASTH A153

(6) All piers to be filled with passivated neet cement grout, 100 ppm CrO3 by welght to cement,
(7} All replacement wood fo be suitable for structural joists and planks, #1 Douglas Fir (north) or
better, no #2, #3, or economy grodes to be used.

(8} Replacement wood to meet AWPA Standord C18-03.

(9} Identified positions From the 2003 boardwalk inspection for piling replacement

are bent #: 21 (left) 59 (left): 60 (left) 88 feft) 69 (eft) 86 (right) 137 (seaward);

142 (seoward); 158 (seaward) 175 (left) 177 (right); 179 (left): 186 (left): 188 (seaward):

189 (right) 197 (right, left) L&7 (right, left). Note that additional piling replacement may be
required since the 2003 inspection. Totel mumber piling replacement this item: 19,

(10) Identified positions from the 2003 boardwalk inspection fer pile cap replacement

are bent % 27, 48, 88, 90, 93, 95, 145, L43, L46, L47, L50., Note that additional pile cap
replacement might be required since the 2003 inspection. Total number of pile caps fo be reploced
11 this item. Extra wood allowed for blocking and pile caps as contingency planning.

(11) Total number of piers (2 for each pile replacement, 4 for each pile cap replacement): 38

for pile replacements, 44 for pile cap replacements. Total of 82 piers and brackets. Estimate
pier length average ot 28 feet.

(12) 12" x 12" blocking under pife cap may be placed either side depending on conditions found,

L e

&6 x 12 eqch side, 5/8" x 18"
drifts vertically, one each side,
drift pile cap if this is a pile
replacement only

| " B

rd

See Note 4
DETAIL
Piling and/or Pifing

ale:

|.10/10/2006 tin-2-i728t 6. L. Bowen T
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pt 3 x 12 decking #rim brace, NOTES

v\ pt 3x12 joists New 12 x 12 p.1. blocking as reguired
\ y _\MTJT\\..._ S—— (1) Visible portion of tieback pier to foll within foot print of boardwalk. Adjust the
Fi

rod angle accordingly.

(2) Tieback bracket per Almita Drawing No, 05-019, dated 6/24/2605

(3} If the Heback pier cannot penetrate the ground due Yo rock, use Titon
injected boring rod. Minimum bored length into rock is 3 feet. Use Titan 30/16
rod, metalized with nut. Form Yeback bracket by welding foop fo nut similar

o Almita detail, (Detail not shown)

%

12 x 12 pife _Bu\n\

.u?..mu_. pins) {4) If helical pier feback reaches refusal (spin out) within 5 feet of ground surface
exi .m.v._. ng creosoted measured on the slant, retrieve helical pier and install 180 rod, Otherwise 4000 fi-lbs
12 &_ ax 18" d/ Yorgue minimum on helical pier.
3/4" galvonized : (8) Treback placement is intar-tidal work.
rod, threads each end, Almita bL-¢ (6) Tieback rod is 3/4 inch galvanized with 12 inches of thread both ends, (10 UNC threod)
10 UNC threads Duralift Bracket (* The contractor must be prepared o cut and thread one end or use all thread and coupler
( Two/piling repair, ﬁl nuts. Ne fine threaded bolt materiol is 1o be used,
| four/pile cap repair g 0 (7) Cnly place tiebacks where piling is badly deteriorated or where the piling is out-of-plumb,
\ based upon the center ling 3/4" in 4 ft or more. Estimate half of the piling fo be repaired
require a tieback, Where pifing tilts fowards the proposed tieback, ploce tieback to oppose
= lean. Tiebacks are tension anchors only.
2 (8) Fasteners required for Hebock: Filing repair only, (4} 8 inch long bolts with 8 inches
,m thread, maleable washers and nut, off golvanized, For pile cap replacement see detail befow
W for fasteners.
m (9) Place teback pier slhightly offset fo clear rod of bracing, utilities, and ather abstructions
W if required. Adjust teback bracket for ather rod angles as necessary.
M Attach tieback bracket with (4)
g 3/4 inch diemeter x 10 in long
1 " -~ .
3 x 8 p.t 3 lag bolts @alvanised) [—mmemepeemery U= 0 12 each side, 5768 18
"m.. drifis vertically, one each side,
Auf./m.ka.&@ 12 in diameter drift pife cap if this is a pife
piling (set or driven}) " ...mh__.nnwam:wo.:_?\ pre-drill fo
avoid splitting woed
Almita 2-7/8 in
D pipe pier with f...l..rﬁf/t:
tieback _M...anknw A See Note 4 ) ..0. AL o) hﬂ:
8 ft
[ t DETAIL
Almita 3-1/2 1 Qb.gﬂm iy 1
REPRESENTATIVE BENT DETATLS" pier, 10 X954/ lead Piling and/or Piling

a._.wemosa

(handrails not shown for clarity) (typical of wsa\u%@ repair) Cap Replacement Brace T Mo CETH1 &
FRONT SECTIONAL ELEVATION ViEw — SIDEELEVATION VIEW Attachment Detail W e

W

21071072006 lin= 2-1/2 f+ 6, L. Sowen




pt 3 x 12 decking
v\ p.F 3x12 joists

/

NOTES

(1) Replacement brace, minimum length 14 £t p.t #41 Dougias Fir (north) or better, block af
intersection with 3" x 8" x 12" long, end nailed with (3} 40d, common, galvanized each side.
+/~ 5° from 45° standard angle,

Vi 4

¢

arift h...ax
existing, A
172" dia x 18"

long

12 x 12 pile eap
creosote treated

/0

varies

single bolt
(see note 2)

Ix8pt

12 in diameter
piling (set or driven)
creosoted

8 £t

_l -
_nl -

REPRESENTATIVE BENT DETAIL

(handrails not shown for clarity)
FRONT SECTIONAL ELEVATION VIEW

3 G TR SRR i
: Glias for Thi

For a_mm_nc_*wwoczm containing boulders, organics or other contaminan

(2) Replacement bolt, 3/4 inck diameter, coach head, 18 inches long, maleable washer,
galvanized, use same hole as the original 5/8 inch diameter bolt, if possible, but with original
bored hole cleaned out. Keep minimum distance from bolt center to end of brace 6 inches.
center the bolt in the brace.

(3) Bent details vary along the boardwalk. Detail shown is representative but is not typical

for alf benfts,
(4) Existing drift pin type, size, rumber, and length not completely known, Records show 1/2"
diameter by 18" long were purchased.

(8} Al replacement wood Yo be suitable for structural joists and planks, #1 Douglas Fir (north)

or better, no #Z, #3, or economy grades to be used,

{(6) Replacement wood to meet AWPA Standard C18-03

{7) Identified positions from the 2003 boardwalk inspection for missing or replacement braces
are bent #: 2, 5, 14, 131, 132, 133, 139, 143, 144, 157, 163, 164, 166, 174, 51 (Total of ]5). Note
that additional braces may be required since the 2003 inspection. Wood estimated i qugte for
34 brace replacements, &

(8} There are other missing cross braces, See Table 1 of PN&D study, If mq:&%gﬁ

these may also be replaced, O
S
&
NPAY
SO

Alluf’.f.’f//l
l...ﬂpﬂ .ﬁ.v.m. .b“...m%::
) N

0 a.n”.
MW.:-.. s -.ﬁ(ﬂ“ﬂ‘
Rty

RN

Drawn
1ine2-1/2ft 6, L. Bowen
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p.t. 3 x 12 decking

.

pt 3 xi2 joists

Vi

s

ift pings)

existing,

2" dia x 18"
long

12 x 12 pile cap
creosoted

45° +/-

Ix8pt

12 in diameter
piling (set or driven)
creosofe freated

FRONT SECTIONAL
ELEVATION VIEW

vartes

single bolr

.

NOTES
FILE CAP REPLACEMENT

(1) Replacement 12" x 12" pile cap, minimum length 14 £1, p.t. 24 Douglas Fir (rorth) or better,
rim to fit,

(2) Remove decking, handrail and stringers fram spans each side, Cut existing pile to pile cap
drift pins with reciprocating saw (wedge up pile cap with steel wedges for blade clearance)

(3} Place hew pile cap with new 5/8" x 18" drift pins, pre-drilled, Reinstate stringers, deck, and
handrail as required,

PILING REPLACEMENT ;

(1) Shore boardwalk, limit traffic to foot traffic only. remove cross braces at subject piling,

(2) Chain saw out the existing piling and remove debris to City of Pelican approved site.

(3) Dig out for a 2-1/2 ff x 2-1/Z ft x 9 inch thick precast footing. Place the footing af a similar
depth to the existing footing or deeper. If the piling fo be replaced is driven, place the footing
on top of the cut of ¥ piling af a depth of 2 £t below the ground surface.

(4) Set piling on footing and attach, trim, wedge and drift pin to the piling cap.

(5) Remove shoring, replace cross braces,

GENERAL
(1) Bent details vary along the boardwalk. Detaif shown is representative but it is no¥ wkamnn@

afl bents.
(Z) Existing drift pin type, size, number, and length not completely known, Records sho

diameter by 18" long were purchased
(3) All replacement wood to be suitable for structural joists and planks, #1 Douglag Fir (north)
or better, No %2, #3, or economy grades are to be used N

(4) Replacement wood o meet AWFPA Standard C18-03,
(5) Pile caps to be replaced per Table 4 is 11, Piling o be replaced per Ta is 19,

i
Sirap extends & =ToF AN,
minimum mSn}&./ Frecast concrete footing, 2 fAé6inx 2 ft6inx 9 in I.‘l.rﬁu ety .......mT:

up from footer : 3 inches minimum cover over #5 rebar at & inch centers & i = 7 :
both directions, 4000 psi concrete, Type IT cement, Steel strap m L A ‘ o .a\s
S isdinx.3/8 in thick, bend in U-shape, 12-1/2 inch clear AL e F%« Nty
at footing top, drill 7/8" diameter hole to receive 3/4 ° v SR Lee o .....d [
diameter coach bolt, holes Yo afign horizontally. \ ¥ \#.m.v.. Q« . om.qmtu e .-W..“\

SIDE ELEVATION VIEW «% i "> .
ot ey :




(1) Drift pins: 5/8 in dia x 18 in lorg, gatvenized (existing pile cap fo new blocking support and new pile cap 1o new blocking), 144 each (1) brift pins: 5/8 in dia x 18 in long, galvanized (pife cap Yo new pite), 144 each

(2) Lag bolts: 3/4 in dia x 8 in long, golvanized, (Dura-Lift brackets to new blocking), 200 each (2) Bolts: 3/4 in dia x 18 in long, nut, maleable washer, 8 in threod, galvanized, (cross brace bolts af replacement
(3} Teback rod: 3/4 i dia x 5 ft long ol thread 10 UNC, 4 long nuts per tieback, galvanized (bier To new blocking, rod connectors), at piles and connecton of piles to footer , 80 each

840 £t 168 nuts (3) Beams (pife caps): 12 in x 12 in x 12 Ft fong, DF# (north), pressure treated, 12 each (1728 8F)

(4) Bolts: 374 in dia x 18 in long, nut, maleable washer, 8 in thread, galvanized, (tieback bracket to new blocking, pife replacement only), (4) Beams (pile caps); 12 in x 12 in x 16 F1, DF 1 (north), pressure freared, 4 each (768 BF}

90 each (5) Piles: 12 in dia, DF#1 (horth), creosate freated, 20 each

(5) Lag bolts: 3/4 in dia x 10 in lang, galvanized, (tieback bracket to new 6 x 12, piling cap replacement only), 50 each (8) Precast pile Footings, 20 each

(8) Tieback bracket: 8 in long piece from & in x 8 in x 1/2 in thick equal leg angle, galvanized, drilled for bolts (see drawlig), 42 each (7} Mise materials: shoring wood and jacks, small tools, preservative, brushes, railing clips.

(7) Almia pipe piers: 3-1/2 in OD 10 £t long lead section, (P/N BIOHCD), 10 in x 12 in helix, galvanized, 82 each (8) Nails: Toe nails at stringers and decking, 8d common galvonized, 100 lbs

(8) Almita pipe piers: 3-1/2 in OO I0 £t long extensions, (F/N BIOEX), galvanized, 82 each (9) Decking replacement lumber, 3 in x 12 in x 12 #+ long, pressure freated, contingency, 50 each, (1800 8F)
(9) Almita pipe piers: 3-1/2 in OO 7 1t long extensions, (P/N B7-EX), galvanized, 82 each {10) Ratling replacement lumber, 2 in x 4 in x 10 f+ long, pressure treated, DF# (north), 40 each, (270 BF)
{10) Almita pipe piers: 2-7/8 in OD, 7 Ft long, (P/N ABHAC), galvanized, 8 i x 10 in helix, 42 each (12} Railing replacement posts, 4 in x 4 in x § ft long, pressure treated, DF#! (rorth), 20 each, {140 8F)

{11} Almita pipe piers: 2-7/8 in OD, 7 ft long, (/N B7-EX), galvanized, 42 each
(12} Afmita tieback bracket: 2-7/8 in OD pier, (P/N AUS-TB), galvanized, 42 each

(£3) Abmita Dura-Lift C bracket: 3-1/2 in pier bracke?, (P/N DL-C), gaivanized, 82 each [¢3] m....nh.h brace _Eaum......w in kw inx 14 £t long, (17 pairs) pressure treafed, DF#I (north), 34 each, (952 BF)
(14) Titan 30/16 IBO red: contingency plaming for ¥iebacks, metallized, 200 F3, 20 nuts {2) Stringer lumber: 3 in x 12 in x 20 Ft long, (7 sets of 6}, pressure treated, DF#1 (north), 42 each, (2520 8F)
(15) Cement: 80 b bags. Type IL, (filling pipe piers, grouting, setting rods in rock), 150 bags {3) Bolts: 3/4 in dia x 18 in fong, nut. maleable washer, 8 in thread, galvanized, (brace replacement only), 72 each
(18) Blocking timbers: 12 in x 12 in x 4 £+ 5 in long, DF#1 (north), pressure treated, 45 each (2700 BF) {4) Nails: 40d galvanized common, blocking at cross braces, 20 lbs

(17) Beams at pile cap: & in x 12 in x 14 1, DF# (north), pressure freated, 30 each (2520 8F)
(18) Beams at pile caps: 6 in x 12 in x 16 ft, DF# (north), pressure treated, contingency planning, 12 each (1152 8F)
(19} Mise materials: 2 gallons Galvacon point (for touch-up) brushes, chromium frioxide, preservative.

(1) Bobear with bucket
(2) ATV and trailer
{3) Boat with outboard motor

{4) Chalnsaw
(1} Cross brace lumber: 3 in x 8 in x 14 £+ long. (17 pairs) pressure treated, DF# (north), 34 each, (952 BF) (5) Small tools
(2) Stringer lumber: 3 in x 12 in x 20 £+ long, (7 sefs of 6), pressure freated, DFZY (north), 42 each, (2520 8F) (6) 4 wheel drive forkiift for laod/unioad from londing croft

(3) Bolts: 3/4 in dia x 18 in long, nut, maleable washer, 8 in thread, galvanized, (brace replocement only), 72 each
{4) Nails: 40d galvanized common, blacking at eross braces, 20 lbs
(5) Nails: Toe nails at stringers and decking, 80 conmon galvanized, 100 lbs

i
(1) Bobeat with Digga 8500 Fi-1b hydraulic power head
{2) Are welder
{3) ATV and trailer
4) Chainsaw
(5) Small tools-
(8) 4 whee! drive forklift for load/unload from londing craft
(7) Grout pump

“Injecte g follow dril l'injected with cement grout. Perfec
_for difficult ground containing boulders, organics or other. contaminan

-} 10/13/2006




Repair (Piles and Pile Caps) Utilizing Helical Fiers and

Imported Labor
HMaterials $147.000
Labor 82,000
Equipment 15,000
Mobilization and Shipping _54.000
Subtotal $298.000

Other Reguired Repairs Utilizing Imported Labor

Materials ¥ 8,600
Labor 38,400
Eguipment 1500
Mobilization 1200

Subtotal $51,000
TOTAL $342.000

MNote: Numbers include estimated OH/P of 35% plus
12% escalation and contingency. Shipping and mobifization
are Intermixed becouse equipment must be shipped as well
as materials. Additienal costs will be inspection and bid
document preparation as well as environmental permitting.

or difficult ground

Repair (Piles and File Caps) Utilizing Helical Piers and

Local Labor
Materials 147,000
Lobor 67,000
Egquipment 15,000
AMobilization and Shipping _20.00¢
Subtotal $279,000

Other Reguired Repairs Utilizing Imported Labor

Materials $ 2.600
Labor 31,900
Eguipment 1,500
Mobilization LO0g

Subtetal $44.000
TOTAL $323.000

Note: Numbers include estimated OH/P of 35% plus
12% escalation and confingency. Shipping and mobifization
are intermixed because equipment must be shipped as well

as materials, Additional costs will be inspection and bid
document preparation as well as envirenmental permitting.

Repair (Piles and Pile Caps) Replace in Kind and
Local Force Account Labor

Materials F 3Loo00
Labor Z08,000 #o 418,000
Equipment 13.000
Mobilization and Shipping 33000
Gubtotal £286,000 to 495,000

Other Required Repairs Utilizing Imported Labor

Materials $ 8600
Labor 28,600
Equipment 1300
Mobilization L300
Subtatal $39,800
TOTAL $328,000 to $535,000

Note: Numbers include estimated admin fee of 20% plus
12% escalmiion and contingency. Shipping and mobilization
are intermixed because equipment must be shipped as well

as materials, Additional costs wifl be inspection and bid
document preparation as well as environmental permitting,
A large variation-can exist in this cost based on work plan
and supervision.

@.M trsaat -ﬁ
Wi
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TABLE 4: MEMBERS REQUIRING REPLACEMENT
Bent | Member Recommended
No. | Location Problems Replacement
Schedule
2 | Cross braces Spilit cross brace | Within 2 years
5 | Cross braces MNeeds cross braces, none present Within 2 years
Outside stringer Qutside 4x12 stringer cracked
6 | Board beneath 2™ pile Pile is bearing on a broken board- Within 2 years
from shore side board
14 | Cross braces Split cross brace Within 2 years
21 | Left pile Poor condition with internal rot Within 2 years
23 | Blocking between Blocking is rotten Within 2 years
outside {(water side) pile
and pile cap
27 | Pile cap Spiits at both ends and along length | Within 2 years
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Pelican Boardwalk inspection and Assessment Page 13
Sepfember 26, 2003
179 | Left pile End crushing at pile cap bearing, Within 2 years
_ splits
186 | Left pile Severe splitting and deterioration Within 2 years
Stringer Cracked stringer
188 | Seaward pile Severe pile splits and deterioration Within 2 vears
189 | Right pile Severe pile splits and deterioration Within 2 years
197 | Right pile Severe pile splits and deterioration Within 2 years
Left pile Severe pile splits and deterioration
L43 | Pile cap ¥e" split entire length Within 2 years
L46 | Pile cap Rotten pile cap Within 2 years
L47 | Pile cap Rotten pile cap Within 2 years
LS50 | Pile cap Rotten pile cap Within 2 years
L51 | Cross braces Split cross braces at connections Within 2 years
L67 | Right pile Severe cracking and deterioration Within 2 years
Left pile Severe cracking, pile completely split

RECOMMENDATIONS AND EXPECTED LIFE
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